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Device for thermally Arlttking tools 

The invention roUtes to a device for thennally shiiuking and expanding tools and 
other mechine paits in a holder. 

It is known in the met&lworldng and woodworiciqg industiy thennally to shrink 
tools in a holder. This is done by heating the holder and then inserting the tool 
shank. On cooling, the holder closes around the shank to create a firm, high- 
precision tool-holding device. 

To enable the shank to be removed (tool expansion)^ the bolder must be made of a 
material which has a larger thermal expansion than the shank. For a shaxdc made of 
hard ttietal with a coefficient of tbeimal expansion of 6.10"^, an example of a 
suitable holder is one made of steel, which has twice the thermal expansion. A 
steel shank would in turn require a holder made of an aluminimn alloy with a 
coefficient of thermal expansion twice tliat of steel. 

If the holder and the shank to be shrunk are made of materials with the same or 
approximately the same thermal expansion^ it is still possible to shrink the shank 
because only the holder is heated in the shrinking process, the shank being cold. 
Tool expansion is normally no longer possible because, when the holder is heated, 
the good tfienna] conductivity of metals is such that the shrunk shank heats up and 
expands together with said holder. 

Even for shrinking, the shank has to be introduced quickly because the heat 
transfers very rapidly from the holder to the shank duo to the good thermal 
conductance of metals. 

The smaller the bore of the holder, the smaller is the thermal expansion on heating 
and the more exacting are the work tolerances. For example, if the thermal 
expansion is 0.048 mm for a bore diameter of 20 nuni then for the same material it 
is only 0^0072 mm for a bore diameter of 3 mm. 

The object of the invention is to avoid these disadvantages associated with thermal 
shrinking. 
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This is achievod accprding to the invention by means of a sleeve inserted in the 
bore of the holder, said ftlecve preferably being made of a Tnaterial with a low 
thermal conductivity. 

A preferred embodiment of Ae invention will be described below with the aid of 
the attached drawing. 

The drawing is a sectional diagram of a tool holder 1 with An inserted tool 2, which 
in this case is a twist drill. The width of the bore 3 of the holder is approximately 
twice the diameter of the drill shank. A sleeve 4 is located between the drill 2 and 
the holder. The sleeve is provided with sUts cut in from one end, or alternately 
fiom both ends, to assure a degree of elasticity. However, the slits can also be 
omined. depending on the material and the wall thickness. 

As stated, the material of the sleeve 4 preftarably has a low thermal conductivity so 
that the heat transfer horn the heated holder to the tool is substantially delayed. 

If the sleeve material does not have an especially low themal conductivity, tool 
shrinking and expansion are facilitated by the greater thermal expansion due to the 
larger diameter of the holder, the only condition being that heating takes place 
rapidly, as in the case of inductive heating. 

Apart from a low thermal conductivity, however* the material must also have a 
sufficiently high strength, tou^e^s and hardness to cope with the stresses applied. 
Certain ceramic materials. e.g. zirconium oxide ceramic, offer this combination of 
properties. 

The sleeve can be inserted in the tool holder in a variety of ways. It can either be 
inserted in the holder as on interchangesble reducing sleeve or fixed fixmly to the 
holder, ag. by press-fittlngi adhesion, screwing, etc. 

The advantages of interchangeable sleeves are a« follows: With a holder of specific 
bore diameter, the insertion of interchangeable reducing sleeves makes it possible 
to clamp tools witii different shank diameters. 
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When the holder is brated, the greater thermal expansion of the bore of the holder 
is transferred linearly through the reducmg sleeve to its smaller bore. In this way, 
tool shanlcs made of a material with the same coeiiloient of thermal expansion as 
the holder ean be shrunk and also expanded agait^ 

Another advantage is Out the small bore diameters of the reducing sleeve do not 
have to be manu&otured with auoh extremely small work toleranoes. 

If overstressing causes the tool shank to rotate in the housing, at worst the reducing 
sleeve, and not the holder, will be damaged. 
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